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White Paper 
Results of Groundwater IM/IRA - 903 Pad VOC Investigation 

In March 2005, soil sampling was conducted in the 903 Pad area (Individual Hazardous 
Substance Site 1 12) at Rocky Flats Environmental Technology Site (RFETS) near Golden, 
Colorado. This sampling was performed in support of the Sitewide Groundwater Interim 
Measure/lnterim Remedial Action (Groundwater IM/IRA) Decision Document (Department of 
Energy [DOE] 2005a) to identify the location and size of any remaining significant volatile 
organic compound (VOC) source areas, if present, underlying the 903 Pad area. The project 
also better defined the bedrock surface in this area. 

Background 

The 903 Pad area was used to store drums that contained radioactively contaminated oils 
(primarily plutonium and americium) and VOCs from 1958 to 1967. The liquid in the drums was 
primarily lathe coolant and/or carbon tetrachloride. However, hydraulic oils, vacuum pump oils, 
trichloroethene, tetrachloroethene, silicone oils, acetone still bottoms, and other liquids were 
also stored in these drums. When leaking drums were noted in 1964, the contents of the leaking 
drums were transferred to new drums. The drums were removed from the area. Cleanup efforts 
began in 1967 and consisted of removal of some contaminated surface soils, covering the area 
with clean soil and installing an approximately 6-8 inch asphalt pad covering the entire 3.4 acre 
area (DOE 2000). The 903 Lip area is an area of surface contamination that was caused by 
high winds and rain that spread radiologically contaminated soils from the 903 Pad. 

An accelerated action to remove radiologically contaminated soils at the 903 Pad, including 
asphalt and fill material from past cleanup actions, was completed in 2003. 20,213 cubic yards 
of radiologically contaminated soil was removed from the 903 Pad area including 12,909 cubic 
yards of mixed radiological and VOC-contaminated soil. The soil removal depths generally 
ranged from 1 to 4 feet below the surface for the 903 Pad, though some areas were excavated 
4 to 6 feet deep (Figure 1). An accelerated action to remove radiologically contaminated soils 
the 903 Pad Lip Area was completed in 2004 with removal of 49,800 cubic yards of 
contaminated soil including 550 cubic yards of mixed radiological and VOC-contaminated soil. 

While near surface VOC contaminated soils were removed as part of the accelerated action, 
actions to address deeper VOC contaminated soils, with the potential to contribute to 
groundwater contamination in and near this area, was deferred to the Groundwater IM/IRA. 

The 903 Pad area presently consists of artificial fill and Rocky Flats Alluvium underlain by the 
Arapahoe formation. Artificial fill was used to backfill the excavations after the soil removal 
accelerated action and can be greater than four feet thick in some areas. Under the fill material 
is the Rocky Flats Alluvium, which is about 15 to 25 feet thick in the area of the 903 Pad and 
composed of poorly stratified and poorly sorted gravel (Knepper, 2005). Underlying that is the 
Arapahoe Formation composed of claystone and silty claystone with some lenticular sandstones 
(EG&G, 1995). Shallow groundwater in this area occurs primarily in the Rocky Flats Alluvium, 
subcropping lenticular sandstones (Arapahoe No. 1 Sandstone) and the weathered claystone. 
The average depth to water beneath the 903 Pad is approximately 19 feet but can vary from 7 
to 22 feet deep. 
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Investigation Approach 

Five areas where VOC-contaminated soils were potentially present at depth were identified 
using historical borehole and soil gas data (Figure 2). In addition, the VOC data collected for the 
soil removed and disposed of as waste during the accelerated action was utilized to indicate 
areas where VOC contamination concentrations in soil were previously high. For example, soil 
with tetrachloroethene concentrations over 100,000 micrograms/kilogram (ug/kg) was removed 
during the remedial action. In this area, higher concentrations of VOCs potentially may be 
present in the soil or dense non-aqueous phase liquids (DNAPLs) may have migrated 
downward and be present at depth. 

The investigation was conducted as described in the Sampling and Analysis Plan Addendum 
developed for the 903 Pad VOCs (DOE 2005b). Twenty-five locations were sampled to bedrock 
within the five areas with the highest potential for residual VOCs (Figure 1). Figure 2 shows the 
target areas as well as the previous subsurface sample results. 

Seventeen locations were drilled to bedrock with the Geoprobe@. The other eight were drilled 
with a dual-wall, reverse-circulation percussion drill rig. All boreholes were logged and the logs 
are included in Appendix A. 

Samples were collected and analyzed from all intervals between the bottom of the fill from the 
previous soil removal to six feet below surface. The upper sampling intervals are generally 
between 4 feet (bottom of the fill) to 10 feet deep (6 feet below the fill) in accordance to the 
Sampling and Analysis Plan (DOE 2005b). Intervals from 6 ft to bedrock were cored and visually 
inspected for staining or other signs of contamination and screened with a photo-ionization 
detector (PID). VOC samples were collected and analyzed from core intervals where there were 
stained soils or elevated PID readings. In addition, VOC samples were collected immediately 
above and immediately below the bedrock surface. A total of 124 samples were collected and 
analyzed using Environmental Protection Agency Method 8260. 

Geologic Setting 

The investigation results were consistent with past investigations. In the 903 Pad area, fill 
material was generally three to four feet thick. In the 903 Lip Area (Area 5), fill material was 
approximately one foot thick. Alluvium and some colluvium were encountered beneath the fill 
material and ranged from 11 to 23 feet thick. The alluvium consisted of clayey gravel with 
varying amounts of sand. Clay was more predominant in some areas, particularly in the 
northern part of Area 1 where gravelly and sandy clays are 11 to 14 feet below the surface. 

- . 

The top of bedrock was encountered at depths ranging from 14 to 28 feet below the current 
ground surface. The bedrock at most locations was claystone; however, Arapahoe sandstone 
was encountered on the north side of Area 1, the southeast corner of Area 3, and at Area 5. The 
bedrock surface map was revised to reflect these additional 25 locations and is provided below 
(Figure 3). 

The bedrock surface confirms the presence of paleoscour in the bedrock across the center of 
the 903 Pad area and extending to the east. This directs groundwater flow to the east. 
Groundwater flow modeling concludes that most groundwater flow is to the east (DOE 2005a). 
A conceptual cross-section showing the paleoscour and other geologic features is presented in 
Figure 4. 

' . 



749200 

749100 

749000 

748900 

2085500 2085600 2085700 2085800 2085900 2086000 

I 
+ I  

I 
I 
I 
I 
\ 
\ 
\ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

f 

- 
208koO 2085600 2085700 2085800 2085900 2086000 

. 
\ 

1 ,  

. x4 x 7  w w +/----- U I V U 4  u7 V I  v4+ v7 w 1  w 4  Y4 Y7 kp 

Figure 1 
FYOS Sampling Locations 
for 903 Pad VOC Source 

749200 

749100 

749000 

KEY 
Proposed soil sampling location 

0 Existing soil sampling location 

- 903Padgrid 

- Investigation area 

Area excavated (> 4 ft) 

Area excavated mth high VOC 
mncentrations based on waste 
analysis 

0 30 60 Feel I 30- 

Scale = 1.625 
Slate Plane Coordinate Projection 

Colorado Central Zone 
Datum: NAD 27 

US. Department of Energy c Rocky Flats Environmental Technology Site 

748900 



+ + + t + t 

i- + + + t 



. . .  . .  , . , .  
...... _. '.: . . . .  . . . . .  ............ . . . . .  . I .  . . .  . .  . :  :. 

. .  : L I :. 
' I \  ........ , , _:. ~, . 

.~ .-., . . 

, _, -I- , .  . ._- _- 
I ,  

i- 
/I ... ... ... . : ,: 

i . I /  

i ,! 

4 :  : I  
.' I 

, I  , .  . ,  I ....... 
: . /  'L; . . 

i .  ...... : :::, 
/ I  : j :  ....... .., 
i :  : i  : 

- / :  : 1 

! . . .  ..-r 
.;. ... i s ! ....... -. 

I : .  , .  : : r  .. . 
I .I 

. . .  . . .  . .  ... 

. .  .- . 

. . . . .  .................. . : :  
I I ,  

: '  '., . , ._ . . . . . .  . . . . . . .  
- l s u l a o l n l E ? d a p n l  UMI 1 -*I a lwn . lua  

. .  
................ -, 

. . .  :., 
; c ;  . .  

Figure 3 
Elevated Residual VOCs 

in the 903 Pad Area 
Sampling Location 
Results Greater Than 
100 ugkg 
Sampling Location 
Resulls Less Than 
100 ugkg 

IHSS155 

0 IHSS 112 

0 Areas of Interest 

Standard Map Features 

Dirt Road 

Paved Area 

.\ . . . .  ,, .,,.I Fence 

DRAFT - Preliminary Data 
Only concentrations greater 
than 100 uglkg are posted 

N 

Scale = 1:4.000 

State Plane Cwrdinate Projection 
Colorado Central Zone 

Datum: NAD27 

US. Dewnment of Energy 
3mky Flats Envircnmental Technolcgy Si 



m 
0 ea 
0 
+ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L--  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 

I 

r' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 
a, > 

6 

\ 

f 
5 .- 
3 

rc 
0 

a, c 
0 
v) 
>r m 
+ 

G 



October 10,2005 

At the northeast corner of the Pad, the Arapahoe Sandstone appears to direct a small portion of 
groundwater flow to the north and northeast. The groundwater flow model indicates that there is 
a flow divide in that area and that water in the Arapahoe sandstone probably flows both north 
towards the Mound Plume Treatment System and northeast towards the East Trenches Plume 
Treatment System. 

Analytical Data 

The predominant VOCs detected in all the sampling events were tetrachloroethene and carbon 
tetrachloride. As shown on Figure 3, the highest concentrations, 6,200 ug/kg carbon 
tetrachloride and 7,180 ug/kg tetrachloroethene, were found at location CP39-066 at a relatively 
shallow depth (4-6 feet below ground surface). Trichloroethene and chloroform were also 
detected with the highest concentrations at 167 ug/kg and 273 ug/kg, respectively No other 
VOCs were above 100 ug/kg. Because very few of the VOCs were detected above 100 ug/kg 
(less than 12% of the results), 100 ug/ kg was used as an indicator of areas where higher VOCs 
were present. The detected VOC concentrations and the Wildlife Refuge Worker Soil Action 
Levels are shown in Table 1. 

Many of the analytes detected below 100 ug/kg are degradation products of tetrachloroethene 
and carbon tetrachloride. These include cis 1,24ichloroethene, methylene chloride, 
trichloroethene, and chloroform. Although these may have been part of the original release, they 
are also very common degradation products. Other VOCs detected such as acetone, 
naphthalene, trichlorobenzene, toluene, and styrene were probably part of the original release, 
but likely made up a minor portion of the release. Low levels of methylene chloride, and 2- 
butanone are most likely a result of cross contamination at the laboratory since they are 
common laboratory contaminants. As shown in Table 1 , many of the analytes detected at lower 
concentrations were found in the laboratory blanks. 

Investigation Results 

Based on the results of this investigation and previous investigations, most of the residual VOCs 
are in the upper part of the vadose zone (the zone of unsaturated soil above the water table). 
The highest VOC (tetrachloroethene) concentration found in this area was over 100,000 ug/kg 
in soil that was excavated during the accelerated action. The highest concentration of any VOC 
below ten feet was carbon tetrachloride at a concentration of 7,820 ugYkg, although most 
locations were significantly lower. VOC concentrations at the bedrock surface, where Dense 
Non-Aqueous Phase Liquid (DNAPL) would be expected, range from 0.1 1 to 1820 ug/kg. The 
absence of significant VOC concentrations in soil samples taken from the top of bedrock 
suggest that if DNAPL is present, its areal extent is very limited and does not warrant an 
accelerated action. Based on VOC concentration and areal extent, the significant VOC sources 
were in the upper 6 feet below ground surface and were removed during the previous 
accelerated actions. - - -  - 

At locations where significant DNAPL was found below the water table: 
0 Soil contamination was mostly below the water table where it could act as a continuing 

source of groundwater contamination. 
Only residual soil contamination in these areas was found in the vadose zone, in small 
areas where the release occurred. 

0 Very high VOC concentrations in soil or DNAPL were found beneath and/or downgradient 
of the release at the contact with low permeability materials, such as claystone, where the 
DNAPL tended to pool in low spots. 
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At RFETS, DNAPL was found at both Individual Hazardous Substance Site (IHSS) 118.1- 
Carbon Tetrachloride Spill and IHSS 153 - Oil Burn Pit #2 where pools of DNAPL were found 
on the top of the bedrock claystone surface. At the 903 Pad, the high concentrations of VOCs 
were found in the upper six feet of soil and very low VOC concentrations were found below the 
water table. Soils directly below the very highest contaminant concentrations did not contain 
significant concentrations, either below the water table, or at the top of the claystone surface, 
indicating that significant DNAPL is not present at the 903 Pad. 

Conclusions 

The majority of the VOC contaminated soils that potentially could act as a continuing source of 
groundwater contamination were removed during 903 Pad accelerated action. Based on the 
investigation results, there is no evidence that a significant VOC source area remains and 
therefore, an accelerated action, including additional soil removal, is not required. However, as 
described in the Sitewide Groundwater IM/IRA (DOE 2005a), residual soil contamination will be 
addressed using enhanced biodegradation to improve the groundwater quality in this area. 

Given the geology and history of the 903 Pad area, there are a number of possible reasons why 
the higher contaminant concentrations of VOCs might remain close to the surface where they 
were spilled. 

0 The releases were a result of small sources spread out over a large area. No more than 
55 gallons of fluid could be released from any given drum at any time. Because the 
release was spread out over a large area, most could be adsorbed onto the soil before 
reachingr the water table. 
The releases likely occurred over time from small leaks as the drums corroded, rather 
than from catastrophic drum failure. This allowed the VOCs to slowly adsorb into the 
near surface soils rather than penetrating deeper. The VOCs were mixed with other less- 
dense organic liquids such as coolants, hydraulic oil, and cutting oils, that may have 
further slowed migration. In contrast, the DNAPL at IHSS 118.1 occurred because of 
large volumes of carbon tetrachloride were released quickly at a single location. 
Clay and caliche layers likely restricted downward migration. The alluvium present has a 
high proportion of clay, and clay lenses were encountered beneath Area 1 where the 
highest VOC concentrations were found during the 903 Pad remediation. 
The asphalt cover placed over the 903 Pad reduced the percolation of groundwater 
through the contaminated soils, minimizing downward migration of contaminants. 

0 

0 

0 

Enhancement of Groundwater Quality at the 903 Pad 

Because residual VOC is present after completion of previous source removal action, in-situ 
biodegradation was initiated to further enhance groundwater quality at the 903 Pad. An 
amendment was inserted in three arcs across the major downgradient contaminated 
groundwater flow path. The amendment was inserted into the subsurface through Geoprobe 
holes and boreholes that were placed at regularly spaced intervals across the flow path through 
the potentially contaminated intervals. The placement of the amendment is documented in a 
contact record that includes a map of the insertion points (Appendix B). 
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Table 1 

Area 1 

CP38-085 
CP38-085 
CP38-085 
CP38-085 
CP38-085 
CP38-085 
CP38-085 

CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-086 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-087 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 

Location 
Code ', r 



. 

' 

13.4 14.4 
17.1 18.1 
17.1 18.1 
17.1 18.1 
17.1 18.1' 
17.1 18.1 
17.1 18.1 
17.1 18.1 
17.1 18.1 
23 23.7 
23 23.7 
23 23.7 
23 23.7 

23.7 24.1 
23.7 24.1 
23.7 24.1 
23.7 24.1 
23.7 24.1 
23.7 24.1 

3 4 
17 18 
17 18 
17 18 
17 18 

21.5 22.5 
21.5 22.5 
21.5 22.5 
22.5 23.5 
22.5 23.5 
22.5 23.5 
3.3 4 
3.3 4 
3.3 4 
3.3 4 
4 6 
4 6 

Table 1 
KOCiitiOd 
;$C&: 

* ,  * .iz 3 - ,  

( I  * I 1 ;  

CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 
CP38-088 

CP38-089 
CP38-089 
CP38-089 
CP38-089 
CP38-089 
CP38-089 
CP38-089 
CP38-089 
CP38-089 
CP38-089 
CP38-089 

CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 

j+ 
22 
22 
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Tetrachloroethene 0.27 61 5000 J v 1  
Acetone 8 102000000 J v1 
Carbon Tetrachloride 0.78 81500 J ' V I  
Cis 1 ,ZDichloroethene 4 J V I  
Methylene chloride 2.9 2530000 JB JBI 
Tetrachloroethene 0.91 615000 ~ J VI  

t 



Table 1 
Location 
. Code., 

CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 
CP38-090 

CP39-059 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-060 
CP39-061 
CP39-06 1 
CP39-061 
CP39-061 
CP39-061 
CP39-061 
CP39-061 
CP39-061 
CP39-06 1 
CP39-061 
CP39-061 

CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
CP39-062 
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22 
22 
22 
22 

3.2 
- 

3.4 
3.4 
4.5 
4.5 
11.7 
11.7 
15.8 
15.8 
15.8 
16.3 
16.3 

3.5 
- 

4.5 
14.2 
14.7 
14.7 
14.7 
16.8 
19.5 
20 
20 
20 

3.4 
- 

3.4 
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Table 1 

Code ~ 

CP38-091 
CP38-091 
CP38-091 
CP38-091 

- __  
- -  17.2 Methylene chloride 1.3 2530000 JB JB1 _ _  

17.2 Tetrachloroethene 0.68 615000 JB JBl 
17.2 Toluene 0.12 31 300000 JB JB1 
17.2 Trichloroethene 0.24 19600 J v1 
17.8 1 ,I-Dichloroethane 0.25 22500000 J v1 
$17.8 1 ,I-Dichloroethene 7.8 17000 v1 
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CO38-082 
CO38-082 
CO38-082 
CO38-082 

Table 1 Analvtical Results of VOC Sampling at the 903 Pad (continued) 

17.2 17.8 Carbon Tetrachloride 1800 81500 E J1 

17.2 17.8 Chloroform: 61 19200 v 1  

17.2 17.8 Methylene chloride 1.8 2530000 JB JB1 

17.2 17.8 Tetrachloroethene 1.4 6 1 5000 JB JB1 

'CO38-082 17.2 
CO38-082 17.2 
CO38-083 17.5 

CO38-084 17.5 
CO38-084 17.5 

CO38-085 3 
CO38-085 4 
CO38-085 15 
CO38-085 15 
CO38-085 15.5 
CO38-085 15.5 

CO39-039 10 
CO39-039 16.6 
CO39-039 16.6 
Area 5 

. .,_ 

, .  1 

= No action level for specific isomer 
6 = Detected in laboratory blank 
E = Estimated value exceeding calibration range 
J = Estimated value below required detection limit 
V I  = Verified data 
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Appendix B 

Contact Record for Completion of HRC Enhancements at the 

903 Pad and Ryan’s Pit areas 



ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 
ER REGULATORY CONTACT RECORD 

Datemime: September 9,2005 

Site Contact(s): Annette Primrose, Karen Wiemelt, Norma Castaneda 
Phone: 303 994-2761 303 966-9883 303-966-4226 

Regulatory Contact: Larry Kimmel Carl Spreng Harlen Ainscough 

Agency: ‘ EPA CDPHE 
Phone: 303 312-6659 303 692-3358 303 692-3337 

Purpose of Contact: 

Discussion 

Completion of HRC Enhancements at the 903 Pad and Ryan’s Pit areas 

As described in the Interim Measure/Interim Remedial Action for Groundwater at Rocky Flats 
Environmental Technology Site (GW IM/IRA)(DOE, 2005), amendments were to be added 
directly into the subsurface downgradient of the remedial action areas for the 903 Pad and Ryan’s 
Pit area to enhance or improve the naturally occurring biodegradation of VOCs and enhance 
groundwater quality. Downgradient of the Ryan’s Pit remedial action, the material was to be 
inserted into the subsurface through Geoprobe boreholes at an appropriate grid spacing to cover 
the area with the highest residual contaminant concentrations. Insertion of amendments at Ryan’s 
Pit and the 903 Pad area was completed in accordance with the GW WIRA as described below. 

Ryan’s Pit Area 

Ten insertion points were placed within an area along the south wall of the previous source 
removal action at the south wall of the former Ryan’s Pit excavation, where the highest residual 
contamination was present. Insertion of Hydrogen Release Compound (HRC)-X 
on June 20,2005 and completed on July 6,2005. HRC-X 7M is an extended release form of 
HRC@, is made with a proprietary, environmentally safe, polylactate ester formulated for slow 
release of lactic acid upon hydration to biodegrade chlorinated solvents. The ten points were 
completed to a depth of 9 feet using a Geoprobem as shown on Figure 1 and a total of 5 10 
pounds of HRC-XTM was inserted. The area was checked after material insertion, no subsidence 
was noted. Upon completion, the area was revegetated. 

903 Pad Area 

was initiated 

In the area of the 903 Pad remedial action, material was to be inserted into the subsurface in three 
arcs through the eastward draining paleochannel that is the primary groundwater flow path for 
this area. These arcs were located where there is the highest possibility of residual contamination 
and groundwater flow. This will enhance groundwater quality in this area by creating a reducing 
environment that will assist with the degradation of VOCs. The results of the investigation that 
determined the area of the highest residual contamination are presented separately. 

Insertion of the amendment at the 903 Pad started on June 30,2005 and was completed on August 
12,2005. A combined 5,710 pounds of HRC@ and HRC-XTM were placed into insertion points as 
shown in the attached figure (Figure 2). The insertion points were placed along a series of three 
arcs using either a rotary drill rig or a Geoprobem along the major groundwater flow path 
ER Contact Record 6/20/02 
Rev. 111 7/05 

Page 1 of 2 



through the 903 Pad area. Each hole was filled from bedrock or below to at least the bottom of 
the clean fill dirt brought in after the 903 Pad remedial action was completed. For insertion 
points where the rotary drill rig was used, a larger diameter hole was present. At these locations, 
the clean drill cuttings were mixed with HRC@ and HRC-XTM during filling of the insertion 
points. The insertion points were all inspected after material insertion was completed. The 
material did not subside over time and no additional HRC@ was inserted. After completion of 
material insertion, drilling equipment was demobilized and the area was revegetated. 

~ 

‘Contact Record Prepared By: Annette Primrose 

Rewired Distribution: 
M. Aguilar, USEPA 
H. Ainscough, CDPHE 
J. Berardini, K-H 
B. Birk, DOE-RFPO 
L. Brooks, K-H ESS 
G. Carnival, K-H RISS 
N. Castaneda, DOE-RFPO 
C. Deck, K-H Legal 
N. Demos, SSOC 
S .  Garcia, USEPA 
S .  Johnson, K-H ESS 
M. Keating, K-H RISS 
L. Kimmel, USEPA 

Additional Distribution: 
C. Dayton, K-H ESS 
I. Paton, K-H ESS 

D. Kruchek, CDPHE 
S .  Nesta, K-H RISS 
A. Primrose, K-H RISS 

R. Schassburger, DOE-RFPO 
S. Serreze, K-H RISS 
D. Shelton, K-H ESS 
C. Spreng, CDPHE 
S .  Surovchak, DOE-RFPO 
J. Walstrom, K-H RISS 
K. Wiemelt, K-H RISS 
C. Zahm, K-H Legal 

M. ROY, DOE-RFPO 
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